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FOREWORD 


This Indian Standard [P : 70] (First Revision) was adopted by the Bureau of Indian Standards on recommendation 
of the Methods of Sampling and Test for Petroleum, its Products, Gaseous Fuels and Lubricants Sectional 
Committee and approval of the Petroleum, Coal and Related Products Division Council. 


Control over the residue content is of considerable importance in end-use applications of LPG. In liquid feed 
systems residues can lead to troublesome deposits and, in vapor withdrawal systems, residues that are carried 
over can foul regulating equipment. Those that remain will accumulate, can be corrosive, and will contaminate 
following product. Water, particularly if alkaline, can cause failure of regulating equipment and corrosion of 
metals. 


This standard was originally published in 1968 as an adaptation of ASTM D 2158 : 1965. In this revision scope 
and test method were modified. Assistance was taken from ASTM D 2158 : 2011 ‘Standard Test Method for 
Residues in Liquefied Petroleum (LP) Gas’. With experience, it is observed that phase — separation is observed 
when extraneous materials get dissolved and some additive may lead in erroneous results. This information is 
useful for verifying the applicability also. Reporting and safety precautions are also included in this revision. 


Although this test method is used to verify cleanliness and lack of heavy contaminants in propane for many 
years, it might not be sensitive enough to protect some equipment from operational problems or increased 
maintenance. A more sensitive test, able to detect lower levels of dissolved contaminants, could be required for 
some applications. 


This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appropriate safety and health practices and determine the 
applicability of regulatory limitations prior to use. 


In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 “Rules for rounding off numerical 
values (revised y. 
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Indian Standard 


METHODS OF TEST FOR 
PETROLEUM AND ITS PRODUCTS 
[P:70] 


DETERMINATION OF RESIDUE IN 
LIQUEFIED PETROLEUM GASES 


(First Revision ) 


1 SCOPE 


This standard [P : 70] covers the determination of 
extraneous materials weathering above 38°C that are 
present in liquefied petroleum gases. The extraneous 
materials generally get dissolved in the LPG, but phase- 
separation may be observed in some instances. 


NOTE — Liquefied petroleum gases that contain certain anti- 
icing additives can give erroneous results by this test method. 


2 REFERENCES 


The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on the 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 


2480 (Part 1) General purpose glass thermometers: 
: 1983 Part 1 Solid stem thermometers 


3 TERMINOLOGY 


For the purpose of this method, the following definitions 
shall apply. 


3.1 Oil Stain Observation — The volume of solvent- 
residue mixture required to yield an oil stain or ring 
that persists for 2 min under specified conditions on an 
absorbent paper. 


3.2 Residue — The volume, measured to the nearest 
0.05 ml, of the residual material boiling above 38°C 
resulting from the evaporation of 100 ml of sample 
under the specified conditions of this test method. 


3.3 Solvent-residue Mixture, n — A mixture (solution) 
of 10 ml of solvent with any residue remaining in the 
centrifuge tube at the conclusion of the first step in this 
test method. 


3.4 O Number (Oil Number) — Number obtained on 
dividing 10 by the oil stain observation (in ml). 


3.5 R Number (Residue Number) — The residue 
volume, in ml multiplied by 200. 


4 SUMMARY AND TEST METHOD 


A 100 ml sample of liquefied petroleum gas is 
weathered in a 100 ml centrifuge tube. The volume 
of residue remaining after heating the tube to 38°C 
is measured and recorded. To dissolve any residue, 
10 ml of solvent is added to the centrifuge tube. Small, 
measured volumes of solvent mixture are deposited 
on an absorbent paper in a specified manner. The 
appearance of the absorbent paper to which the residue 
solution was added in measured increments is observed 
and recorded. 


5 INTERFERENCE 


Solid contaminants such as rust, scale or dirt can 
interfere with this test method, which is not intended 
for representative measurement of solid, undissolved 
contaminants. 


6 APPARATUS 


6.1 Centrifuge Tube 


100 ml graduated, conforming to dimensions given in 
Fig. 1. The first 0.5 ml shall be graduated in 0.05 ml 
increments and 1.5 to 2 mm wall thickness to weigh 
not less than 60 g. The shape of the lower tip of the tube 
is especially important. The taper shall be uniform and 
the bottom shall be rounded as shown in Fig. 1. Tubes 
shall be made of thoroughly annealed heat-resistant 
glass. Volumetric graduation tolerances, based on air- 
free water at 20°C, are given in Table 1. 


6.2 Cooling Coil and Cooling Bath 


Having a cooling coil minimum length of 6 m of 
5 to 7 mm outside diameter copper tubing wound to 
a diameter of 63.5 + 1.5 mm outside diameter, and 
assembled in a suitable cooling bath (see Fig. 2). 


IS 1448 [P : 70] : 2018 


COPPER WIRE 


COTTON OR PAPER 
PLUG OR CLEAN- 
SLOTTED CORK 


SAND-BLASTED 
SPOT(FOR MARKING) 


80 
TO 
90 
Line ot 
inside bottom 
4R MAX INSIDE TAPER SHAPE 
All dimensions in millimiters. 
Fic. 1 CONE-SHAPED CENTRIFUGE TUBE 
Table 1 Centrifuge Tube Graduation Tolerances 
SI No. Range, Scale, Division, Limit of Error, 
ml ml ml 
(1) (2) (3) (4) 
i) 0.0 to 0.1 0.05 0.02 
ii) 0.1 to 0.3 0.05 0.03 
iii) 0.3 to 0.5 0.05 0.05 
iv) 0.5 to 1.0 0.1 0.05 
v) 1.0 to 2.0 0.1 0.1 
vi) 2.0 to 3.0 0.2 0.1 
vii) 3.0 to 5.0 0.5 0.2 
viii) 5.0 to 25.0 1.0 0.5 
ix) 25.0 to 100.0 1.0 1.0 


SAMPLE VALVE 


ku. o 1 
Seam SAMPLE LINE 


6m OF Smm 0.0. SOFT 
COPPER TUBING 


METAL OR GLASS 
COOLING VESSEL 


I 
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Imm NEEDLE VALVE 


MINIMUM 


Fic. 2 PRECOOLING EQUIPMENT 


6.2.1 Mechanical Refrigeration 


Mechanical refrigeration is permitted provided that the 
coolant temperature is below -43°C. If dry ice is used, a 
non-glass Dewar or vessel is recommended. 


6.3 Syringe 

2.0 ml graduated in 0.1 ml and equipped with a needle 
200 + 5 mm long. The needle may be either a sharp 
needle (ordinary medical syringe needle) or a safe, 
non-sharp syringe needle to avoid a puncture hazard. 
Alternatively, an equivalent liquid dispensing device 
capable of delivering 0.1 ml increments may be used, 
such as a 0.1 ml pipette. 


6.4 Temperature Measuring Device 


That is intrinsically safe, with accuracy equal to or 
better than specification 


low range -38 to +50°C (confirming to schedule 2 
of IS 2480). 


High range -20 to +50°C 


NOTE — When a thermometer or a water bath, or both, are 
not available, for example when conducting a field test, a 


satisfactory alternative for screening purposes is to warm the 
tip of the centrifuge tube with the hand. 


6.4.1 For routine testing, a general purpose thermometer 
with 0.5°C subdivisions and a maximum scale error 
of 0.5°C may be used. 


6.5 Absorbent Paper 


White, at least 100 mm diameter. Medium grade or 
rapid filter paper was found to be satisfactory. 


6.6 Solvent Wash Bottle 
Typically polyethylene. 


6.7 Water Bath 
Controlled at 38 + 2°C. 


6.8 Copper Wire 


1 to 2 mm diameter, at least 300 mm long or 10 mm 
longer than the centrifuge tube’s height. 


6.9 Clamp 
Suitable for holding the centrifuge tube during. 
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7 REAGENT AND MATERIALS 


7.1 Solvent 


HPLC grade pentane or cyclopentane. Another grade 
of solvent may be used provided that it meets the 
requirements of 9.2. 


NOTES: 


1 Although pentane is the preferred solvent for use in this 
test method, cyclopentane may be substituted for pentane 
whenever the ambient temperature or altitude is too high to 
enable the convenient handling of pentane 


2 Storage of solvent in a polyethylene wash bottle for several 
days contaminates the solvent. Therefore, do not use any 
solvent that has remained in a polyethylene wash bottle for 
more than one day 


8 PREPARATION OF APPARATUS 


Wash all glassware used in the test in the selected 
solvent and verify for cleanliness of glassware and 
solvent. Add 10 ml of a new sample of solvent to the 
centrifuge tube. Mark the center of the filter paper with 
a pencil or other non-pentane-soluble writing tool. 
Fill the syringe or equivalent liquid dispensing device 
(see 6.3) with a portion of the solvent drawn from the 
centrifuge tube and direct 0.1 ml portions of the solvent 
to the mark on the paper. The solvent is added in 0.1 ml 
increments to confine the solvent ring to a circle about 
30 to 35 mm in diameter. The filter paper should be 
held level during the solvent addition. One method is 
to place it on a 250 ml beaker. Allow the solvent to 
evaporate for 2 min, and note the persistence of an oil 
ring by holding the dry filter paper between the eye and 
a bright incandescent light or strong day light. If no oil 
ring appears after addition of 1.5 ml solvent, the solvent 
and glassware are satisfactory. The appearance of an oil 
ring indicates either improperly cleaned glassware or 
contaminated solvent. 


9 PROCEDURE 


9.1 Residue Measurement 


9.1.1 If the LPG sample is expected to be clean, with no 
residues or contaminants that could result in an oil stain, 
the procedure may be performed without a cooling coil. 
However, if a residue or oil stain is detected using this 
screening procedure (that is, a residue is measured at 
greater than or equal to 0.05 ml in 9.1.7, or an oil stain 
is generated with1.5 ml of test solution in 9.2.4), the 
test shall be repeated using a cooling coil. 


9.1.2 Attach the cooling coil to the LPG sample source; 
cool the coil to a temperature below the boiling point of 
the sample, and flush the coil and sampling line. 


9.1.3 Rinse and cool the centrifuge tube with the 
material to be sampled and then fill it to the 100 ml 
mark with are representative sample of LPG. 


9.1.4 Immediately insert the copper wire through a 
clean, slotted cork or a clean, loose-fitting plug of cotton 
or cleansing tissue in the mouth of the centrifuge tube. 
The wire helps to prevent superheating and resulting 
bumping (erratic or excessive boiling), and the cork (or 
plug) will keep out air or moisture while the sample is 
weathering. 


9.1.5 If more than 10 ml of the sample is lost due of 
bumping, obtain a new sample and repeat the test. 


9.1.6 Allow the sample to weather, using artificial 
heating if the ambient temperature or type of sample 
requires it. If, once weathering has ceased and the tube 
has reached ambient temperature, a visible residue 
remains, place the tip of the tube in a water bath at 38°C 
for 5 min. 


9.1.7 Record the volume of any remaining residue to 
the nearest 0.05 ml, and the presence of extraneous 
matter, if observed. 


9.1.8 Perform the oil stain observation described 
in 9.2 even if there is no apparent or visible residue in 
the centrifuge tube. Experience has shown that there 
can be a thin film of oil on the inner surface of the 
centrifuge tube that is difficult to see and does not give 
a measurable volume, but can still give a ring or stain 
in the oil stain observation procedure (9.2). 


CAUTION: Safe means for disposal of products of weathering 
should be provided 


9.2 Oil Stain Observation 


9.2.1 Add sufficient solvent to the centrifuge tube 
containing the residue described in 9.1.6 to restore the 
volume to 10 ml. Add the solvent from the wash bottle 
and carefully wash down the sides of the tube. Stir well 
so that any residue at the bottom of the tube is dissolved 
uniformly in the solvent. Stirring with the syringe 
needle (see 6.3) or pipette was found satisfactory. 
This mixture will be referred to as the solvent-residue 
mixture. 


9.2.2 Mark the center of a clean white filter paper. 


9.2.3 Fill the syringe or equivalent liquid dispensing 
device (see 6.3), and direct 1.5 ml of the solvent-residue 
mixture at the center of the paper at an appropriate rate 
such that the wetted circle is maintained at about 30 
to 35 mm in diameter. If desired, steps 9.2.3 and 9.2.4 
may be omitted, and the test continued according 
to 9.2.5. 


9.2.4 After directing the entire 1.5 ml of residue solution 
onto the filter paper and at the end of a 2 min waiting 
period, if no oil ring persists when holding the dry 
filter paper between the eye and a bright incandescent 
light or strong daylight, discontinue the test and 
report (11.1). 


9.2.5 If a stain or ring is discernible, determine the 
volume of the solvent-residue mixture at which 
the oil stain or ring first persists for 2 min on a new 
filter paper by adding the solvent-residue mixture in 
0.1 ml increments, waiting 2 min after each addition, 
and inspecting the paper for an oil stain at the end of 
the 2 min period. 


9.2.6 Record the volume in milliliters of the solvent- 
residue mixture required to yield a persistent oil stain 
or ring as the oil stain observation. 


9.2.7 Alternatively, if a product specification calls for 
adding a specified amount of solvent-residue mixture 
to the filter paper, add the specified quantity in 0.1 ml 
increments, and report the result at the specified total 
amount. 


NOTES: 


1 0.3 ml of solvent-residue mixture shall be deposited on the 
filter paper in 0.1 ml increments. 


2 If there is no oil stain after the addition of 0.3 ml and a 2 min 
waiting period, report the result as “Pass.” 


3 If an oil stain is observed at 0.3 ml after a 2 min waiting 
period, report the result as “Fail.” 


9.3 Any solvent transferred to the wash bottle for 
purposes of running the test shall either be used in 
testing during the same day or discarded. 


9.4 It was noted that at low ambient temperatures 
(below about 5%C) materials in the gasoline boiling 
range will leave an oil stain or ring that persists after 
2 min. Oil stain determinations should be made in a 
protected area where the temperature is above 5°C. If it 
is necessary to determine the oil stain at temperatures 
below 5°C, allow 10 min for oil stain persistence. 


10 CALCULATION 


Depending on the requirement report, the result of 
the test in terms of residue on evaporation and oil 
stain observation or, alternatively, in terms of residue 
number and oil number. 
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11 REPORT 


11.1 Report the results as: 
a) Residue on evaporation to the nearest 0.05 ml, and 
b) Oil stain observation to the nearest 0.1 ml. 


11.2 Alternatively, if the application of this test method 
calls for passing or failing the oil stain requirement at 
a specified volume of solvent-residue mixture, report 
the result at the specified volume as “Pass” or “Fail” 
(see 9.2.7). 


O Number — Divide 10 by the oil stain observation 
obtained in 9.2.6, in ml, and report the result to the 
nearest whole number. If the oil stain observation 
exceeds 1.5 ml, record the result as zero. 


R Number — Multiply the residue volume obtained 
in 9.1.6, in ml, by 200, and express the result to the 
nearest 10. 


12 SAFETY PRECAUTIONS 


12.1 Note that there is a significant fire hazard from 
LPG vapors, and since the boiling point of LPG can be 
as low as -41°C, there is a risk of freezing “burns.” Take 
appropriate safety precautions to prevent ignition or 
fire, and wear suitable protective equipment to protect 
against skin contact with liquid or vaporizing LPG. 


12.2 Operators should wear a grounded antistatic wrist 
strap. The use of an antistatic floor mat and grounding 
the sample cylinder are also advised. 


12.3 Mercury was designated by many regulatory 
agencies as a hazardous material that can cause 
central nervous system, kidney and liver damage. 
Mercury, or its vapor, may be hazardous to health and 
corrosive to materials. Caution should be taken when 
handling mercury and mercury containing products. 
See the applicable product Material Safety Data Sheet 
(MSDS). 
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